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(§) Switch assembly. 



(57) A switch assembly comprising a housing (11), a rigid operating member (17) mounted for movement 
relative to the housing (11) and accessible to an operator, electrical contact means (31, 32, 36) operable 
by movement of the operating member (17) from a rest position to an operative position relative to the 
housing (11), flexible seal means (19) between the operating member (17) and the electrical contact 
means (31, 32, 36) and capable of transmitting operative movement of the operating member to said 
contact means while preventing passage of moisture and other contaminants from the region of the 
operating member to the contact means, and, limit means (27) preventing movement of the operating 
member (17) relative to the contact means beyond the position at which the contact means is operated. 
The switch can include further operating members and associated contacts and limit means carried by 
the housing and if desired the assembly can incorporate a heater (38) for heating the operating member 
region of the assembly. 
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SWITCH ASSEMBLY 



This invention relates to switch assemblies of the 
kind which are intended to be both robust and weather 
resistant 

There is a need for robust and weather resistant 
switch assemblies in many applications, but a notable 
application is the Q key-pad a of exterior Automatic Tel- 
ler Machines at banks and similar financial institu- 
tions. 

Numerous "keyboard" type switch assemblies 
are known but few address the joint requirements of 
being "environment-proof and sufficiently robust to 
resist for example, vandalism. US Patent 3617660 
discloses a switch assembly where attention has 
been given to moisture protection and to the problems 
of actuator overtravei. However the solution to the 
actuator overtravel problem proposed in US 3617660 
is to transmit actuation movement to the electrical 
contacts by way of resiliency deformable components 
which deform to accommodate overtravei of the 
actuator beyond the position at which the contacts 
close. Such an arrangement produces a switch "feel" 
which is spongy and imprecise and moreover while it 
can accommodate simple overtravei of the actuator it 
appears unable to accommodate the kind of overload- 
ing which can occur in a vandal attack. It is an object 
of the present invention to provide a switch assembly 
with improved resistance to attack, both environmen- 
tal and human. 

In accordance with a first aspect of the present 
invention there is provided a switch assembly com- 
prising a housing, a rigid operating member mounted 
for movement relative to the housing and accessible 
to an operator, electrical contact means operable by 
movement of the operating member from a rest posi- 
tion to an operative position relative to the housing, 
flexible seal means between the operating member 
and the electrical contact means and capable of trans- 
mitting operative movement of the operating member 
to said contact means while preventing passage of 
moisture and other contaminants from the region of 
the operating member to the contact means, and, limit 
means preventing movement of the operating mem- 
ber relative to the contact means beyond the position 
at which the contact means is operated. 

A further object is to provide a switch assembly 
which can accommodate freezing temperatures and 
in accordance with a further aspect there is provided 
a switch assembly comprising a housing, an operating 
member mounting for movement relative to the hous- 
ing and accessible to an operator, electrical contact 
means operable by movement of the operating mem- 
ber from a rest position to an operative position rela- 
tive to the housing, flexible seal means between the 
operating member and the electrical contact means 
and capable of transmitting operative movement of 



the operating member to said contact means while 
preventing passage of moisture and other contamin- 
ants from the region of the operating member to the 
5 contact means, and, heater means for heating the 
operating member region of the switch assembly. 

Preferably in either aspect above the switch 
assembly includes an operating member return ele- 
ment in the form of a resilient, collapsible dome, said 
10 element additionally providing the desired switch 
"operating feel 0 . 

Preferably said dome is electrically conductive, 
and forms part of the electrical connection of the con- 
tact means of the switch assembly. 
is One example of the present invention is illus- 
trated in the accompanying drawings wherein:- 
Figure 1 is a diagrammatic, exploded, perspec- 
tive view of a four-button, automatic teller 
machine, key-pad, 
20 Figure 2 is an exploded sectional view on the line 
A- Aof Figure 1, 

Figure 3 is a view similar to Figure 2 but illustrat- 
ing the components in their assembled configu- 
ration, 

25 Figures 4 and 5, 6 and 7, 8 and 9, and 10 and 1 1 , 

are views similar to Figures 2 and 3 respectively 
of first second, third, and fourth modifications of 
the assembly illustrated in Figures 1, 2 and 3, 
and, 

30 Figure 12 is a perspective view of an alternative 
insert assembly and Figure 13 is a view similar 
Figure 12 of a modification thereof. 
Referring first the Figures 1 , 2 and 3 of the accom- 
panying drawings the switch assembly includes a 

35 rigid metal housing 1 1 comprising a rigid, steel, back- 
ing plate 12 which is of rectangular shape having an 
integral, upstanding, peripheral wall 13 the free edge 
of which is turned outwardly to define a peripheral 
flange 14 lying parallel to and spaced from the plane 

40 of the remainder of the plate 12. The housing 11 
further includes a top plate 15 conveniently of stain- 
less steel, the top plate 15 having four rectangular 
apertures 16 therein, each of which sltdably receives 
a respective rigid operating button or key 17. The 

45 operating keys 17 are also conveniently formed from 
stainless steel, and are of a thickness slightly greater 
than the thickness of the top plate 15. Each key 17 
includes an outwardly extending peripheral flange 18 
off-set from the median plane of the key 17, and sur- 

50 rounding each aperture 1 6 the lowermost face of the 
top plate 15 is relieved to accept the flange 18. Each 
key 1 7 is a relatively close, sliding fit within its aperture 

16 and the cooperation of the flange 18 of each key 

17 with the relieved region of the plate 15 permits 
55 each key 17 to occupy a position relative to the plate 

1 5 such that the u ndersu rf ace of each key is flush with 

3 



044491 4A2 I > 



3 EP0444914A2 4 



the undersurface of the plate 15 while preventing 
further outward movement of a key relative to the 
plate 15. When the undersurface of each key 17 is 
flush with the undersurface of the plate 15 the outer 
surface of each key 17 is raised slightly above the 5 
outer surface of the plate 15, the plate 15 being for- 
med with a "brushed" or other decorative but durable 
surface so that the plate 1 5 defines a decorative bezel 
surrounding each of the four keys 17. 

The rectangular dimensions of the plate 15 are ro 
equal to those of the plate 12 so that the periphery of 
the plate 15 overlies the flange 14 of the plate 12. 
Positioned immediately beneath the assembly of 
plate 15 and keys 17 is a rectangular diaphragm 19 
formed from rubber, or other resilient and impervious 1 s 
material, for example low temperature resistant sili- 
cone rubber, polyurethane, or ethylene propylene 
diene. The periphery of the diaphragm 19 is trapped 
between the periphery of the top plate 15 and the 
flange 14 and a plurality of screw threaded studs 21 20 
secured to the periphery of the plate 15 and extending 
perpendicularly from the undersurface thereof, 
extend through apertures in the periphery of the diap- 
hragm 19 and the flange 14 and, beneath the flange 

14 receive screw threaded nuts 22 whereby the plate 25 

15 is clamped to the plate 12 trapping the diaphragm 
therebetween. In order to ensure good sealing at the 
periphery of the switch assembly the diaphragm 1 9 is 
moulded with peripheral ribs 23 on its upper surface 
which sealingly engage the undersurface of the plate 30 
1 5, and a water impervious adhesive or other sealant 
layer 24 is provided between the lower surface of the 
diaphragm 19 and the upper surface of the flange 14, 

it being understood that similar ribs to the ribs 23 could 

be provided on the underside of the diaphragm in 35 

place of the layer 24. 

The diaphragm 19 is generally planar and of con- 
stant thickness, but at the centre of a rectangular reg- 
ion underlying each of the keys 17 the diaphragm has 
a thickened region defining a downwardly extending 40 
circular plateau 25. Disposed centrally within each of 
the four plateaux 25, and embedded in the upper face 
of the diaphragm 19 is a stainless steel or brass insert 

26 in the form of a circular disc. It is to be understood 

that if desired the disc 26 could be integral with the 45 
respective key 17 so as to project downwardly there- 
from into a recess in the diaphragm 19. However, in 
the examples illustrated in the accompanying draw- 
ings each of the four inserts 26 is separate from its 
respective key 17 and is secured in place within the so 
diaphragm 19 either by an adhesive, or by vulcanising 
the rubber of the diaphragm 1 9 with the insert in posi- 
tion. 

At positions corresponding to the comer regions 
of each of the four keys 17 the diaphragm 19 carries 55 
respective L-shaped brass, or stainless steel inserts 

27 which extend completely through the thickness of 
the diaphragm 19. The L-shaped inserts 27 are 



arranged to lie beneath the four comers of each of the 
four keys 1 7 and, as with the insert 26, the inserts 27 
can be secured in position by an adhesive, but are 
preferably secured in position by vulcanising the rub- 
ber of the diaphragm 19 around the inserts thereby 
ensuring an efficient seal between the material of the 
diaphragm and the material of the inserts. Outwardly 
from each of the inserts 27 the lower face of the diap- 
hragm 19 is formed with grooves 28 which reduce the 
thickness of the diaphragm and thus provide locally 
weakened regions in the diaphragm at which flexure 
of the diaphragm can readily occur. 

Disposed on the base plate 12, within the recess 
defined by the wall 13 thereof is an electrical contact 
assembly comprising a rectangular printed circuit 
member 29 having four exposed conductive contact 
regions 31 on its uppermost surface. The four contact 
regions 31 are aligned with the keys 17 respectively 
and each is connected to a track of a flexible printed 
circuit member 30 extending from the substrate of the 
printed circuit member 29 and passing through a slot 
in the base plate 12. The printed circuit member 29 is 
rectangular, and thus is positioned within the switch 
assembly by the wall 13 of the base plate 12. 

Seated on the upwardly presented surface of the 
printed circuit member 29, and overlying each of the 
exposed contact regions 31, is a respective metal 
dome 32. The four metal domes 32 are each posi- 
tioned with their dished face presented to the printed 
circuit member 29 and their periphery engaging the 
printed circuit member 29 around, but not in contact 
with, each of the contacts 31. The domes 32 are resi- 
lient, and can be collapsed by the application of press- 
ure to their highest points to cause their highest, 
central regions to touch the contacts 31. However, in 
their natural, rest positions, their is no engagement of 
any part of a dome 32 with its respective contact 31. 
The domes 32 are held in position relative to the prin- 
ted circuit member 29 by a dome spacer sheet 33 and 
a dome retainer sheet 34. The sheets 33 and 34 are 
both formed from electrically insulating synthetic resin 
material, and both are of rectangular form corre- 
sponding to the rectangularfbrm of the recess defined 
in the base plate 12 by the wall 13. Thus each of the 
sheets 33, 34 Is located within the switch assembly by 
the wall 1 3, and each is preformed with four apertures 
within which the domes 32 respectively extend. Over- 
lying the sheet 34 is a flexible printed circuit element 
35 which is also of rectangular form, and thus is 
located within the switch assembly by the wall 13 of 
the base. The downwardly presented face of the ele- 
ment 35 has four exposed, flexible, conductive con- 
tact areas 36 presented to the highest points of 
respective domes 32 protruding above the dome 
retainer sheet 34. Each of the contactareas 36 is elec- 
trically connected to a respective conductive track of 
an extension 37 of the flexible printed circuit element 
35, the extension 37 passing through the aforemen- 
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tioned slot in the base plate 12. 

If desired a flexible heater 38 in the form of a lami- 
nate of copper and a poiyamide or alternatively in the 
form of a printed circuit sheet can be interposed be- 
tween the upper surface of the flexible printed circuit 5 
element 35 and the undersurface of the diaphragm 
19. The heater 38 is illustrated in the accompanying 
drawings, and it can be seen that again it has a rec- 
tangular periphery and thus is located by the wall 13 
of the base plate 12, and has four circular apertures 10 
through which the plateaux 25 extend respectively. 

In the assembled condition of the switch, as illus- 
trated in Figure 3 f the printed circuit member 29 seats 
against the upper surface of the base plate 12, the 
domes 32 seat against the member 29, and the high- 15 
est, centre points of the domes 32 engage, or are 
close to, the centres of the conductive areas 36 of the 
printed circuit element 35. The lower surfaces of the 
plateaux 25 engage the upper surface of the element 
35 In alignment with the contact areas 36 thereof, and 20 
the upper surface of the diaphragm 19 engages the 
undersurf aces of the keys 1 7 which are in their outer- 
most, rest positions in which their top surfaces project 
slightly above the top surface of the top plate 15, this 
being the rest condition of each of the switch 25 
assemblies. It is important to recognise that in the rest 
position of each of the switch assemblies there is a 
clearance between the lower face of the elements 27 
and the upper face of the heater 38 to permit depres- 
sion of the respective key 17 towards the base plate 30 
12. 

In operation, when a key 17 is depressed by an 
operator it is displaced from the plane of the plate 15 
towards the plane of the plate 12 against the resili- 
ence of the diaphragm 19 and the resilience of the res- 35 
pective dome 32. The diaphragm 19 flexes in the 
region of the grooves 28 associated with the key 17 
being operated, and the dome 32 collapses under the 
loading applied thereto by the key 17 through the 
intermediary of the insert 26, the thin region of the 40 
plateau 25 beneath the insert 26 and the printed cir- 
cuit element 35. It will be recognised that the dome 32 
is in contact with the respective conductive area 36 of 
the flexible printed circuit 35, and thus is electrically 
connected thereto. Thus as the dome collapses a 45 
point is reached at which the central region of the 
dome moves into engagement with the respective 
exposed contact area 31 of the printed circuit member 
29 thereby establishing an electrical connection be- 
tween the contact areas 31 and 36 and so making the 50 
electrical circuit through the switch assembly. Upon 
release of the key 17 the combined resilience of the 
dome 32 and the diaphragm 19 will return the parts, 
including the key 17, to their rest positions so breaking 
the circuit. 55 

It will be understood that contact arrangements 
utilizing resilient "overcentre" domes such as domes 
32 are susceptible to damage resulting from over- 



travel of the actuator beyond the intended range of 
flexure of the dome. In the present switch construction 
the elements 27 are not compressible, and thus the 
clearance between the elements 27 and the top sur- 
face of the heater 38 determines the maximum throw 
of the key 17 during operation. Once this clearance 
has been taken up any load applied to the key 17 is 
transmitted through the elements 27 and the 
peripheries of the heater 38, the printed circuit 35, the 
sheets 34 and 33, and the printed circuit member 29, 
to the base plate 12 thus providing a positive stop to 
the movement of the rigid key 17 so that the risk of 
damage to the flexible printed circuit 35 and the dome 
32, through excessive movement thereof, is avoided. 

It will be recognised that if desired the appropriate 
clearance could be Introduced, by appropriate posi- 
tioning of the inserts 27, between the Inserts 27 and 
the key 17 in the rest position of the switch assembly. 

It wfll be recognised that the resilient collapse of 
each dome 32 provides a particular operating feel of 
the respective switch assembly, and thus the nature 
of the dome will be chosen such that its collapse 
characteristics provide the desired tactile character- 
istics of the switch assembly. 

It will be recognised that moisture entering the 
switch assembly between the plate 15 and the keys 
17 cannot penetrate the electrical contact area of the 
switch assemblies, these being sealed by the diap- 
hragm 19. Moreover, where there is likelihood of 
freezing of moisture in the region of the keys 17 then 
the heater 38 will be incorporated in the switch assem- 
bly and desirably, but not essentially, a temperature 
sensor 39, for example a thermocouple or a resist- 
ance/temperature detector, will also be incorporated 
so as to provide the possibility of automatic energis- 
ation of the heater 38. Electrical connections for the 
sensor 39 and the heater 38 are routed from the 
switch assembly through the aforementioned slot in 
the base plate 12 and in some cases it may be poss- 
ible for the sensor 39 to be integrated with the heater 
38. It will be understood however that there will be 
environments where the heater 38 and the tempera- 
ture sensor 39 are not needed, and thus they can be 
omitted. The thickness of the heater 38 is minimal, 
and in many applications it may not be necessary to 
use inserts 27 of increased thickness. Where the 
increased clearance by virtue of omission of a heater 
38 is of importance then rather than providing a diffe- 
rent diaphragm assembly, with thicker inserts 27, it 
may be preferable to introduce a spacer sheet of the 
same thickness and configuration as the heater 38 to 
preserve the predetermined positive stop in move- 
ment of the keys 17. 

The switch assembly illustrated in figures 4 and 
5 differs from that illustrated in figures 2 and 3 in that 
a planar base plate 12 is utilized, and an annular, rec- 
tangular spacer 41 fulfils the function of the integral 
wail 13 and flange 14 of the base plate 12 of figures 
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1,2 and 3. A water impervious adhesive layer 42, or 
a layerof othersealant, is provided between the lower 
face of the spacer 41 and the upper surface of the plan 
nar plate 12 to ensure that the housing 11 is sealed. 
There is no change in the remaining components of 
the switch assembly, and the alternatives discussed 
above in relation to figures 1 f 2 and 3 apply equally to 
the arrangements illustrated in figures 4 and 5, 6 and 
7, 8 and 9, and, 10 and 11. 

The arrangement illustrated in figures 6 and 7 dif- 
fers from the arrangement illustrated in figures 1, 2 
and 3 in that the inserts 27 are defined by integral for- 
mations 1 7a at the periphery of the respective key 1 7 
and are received within respective channels 27a in 
the upper face of the diaphragm 19. The arrangement 
illustrated in figures 8 and 9 combines the modifi- 
cations illustrated in figures 4 and 5, and, 6 and 7 re- 
spectively in that the inserts 27 of Figures 1, 2 and 3 
are defined by integral formations at the pheriphery of 
the respective key 1 7 and the base plate 12 is planar, 
the function of the wall 13 and flange 14 having being 
performed by the spacer 41. The very thin web of ma- 
terial of the diaphragm 19 beneath the lower faces of 
the inserts 27 maintains the integrity of sealing of the 
contact regions of the switch assembly but at the 
same time has negiigable effect on the positive stop 
action provided by the inserts in relation to key "over- 
travel 0 . 

In the assembly illustrated in Figures 10 and 11 
the inserts 27 are extended beneath the diaphragm 1 9 
and passed through corresponding apertures in the 
heater 38 the flexible printed circuit element 35, the 
sheets 34 and 33, and the printed circuit member 29 
to be engagable directly with the upper surface of the 
base plate 12. In this way any "overload" applied to 
the key 17 is transmitted directly to the base plate 12 
through the inserts 27 without the risk of damaging the 
components 29, 33, 34, 35, and 38. Thus an even 
more positive load limiting effect is achieved since 
there is no possibility of excessive forces being per- 
mitted to be applied to the flexible printed circuit ele- 
ment 35 and the dome 32 by virtue of compression of 
the components 29, 33, 34, 35 and 38 between the 
elements 27 and the base 12. It is to be recognised 
that variants of the assembly illustrated in Figures 10 
and 1 1 can be produced in which the base plate has 
an integral wall 13 and flange 14 and the spacer 41 is 
omitted, and variants in which the elements 27 are in- 
tegral formations of the keys 17 respectively. 

Overloading of a dome 32 could cause total fail- 
ure of the dome, thus potentially leaving the switch 
permanently in a dosed condition, or could result in 
the dome taking a permanent set, and thus the switch 
having a different operating feel. Other dangers of 
overload, or overtravel of the keys 1 7 include the rup- 
ture of the diaphragm 1 9 and/or rupture of the flexible 
printed circuit element 36. These possibilities are of 
course eliminated by the use of inserts or the like limi- 



ting the travel of the keys 17 towards the base 12. It 
is to be understood that the provision of a heater such 
as the heater 38, with or without a temperature sensor 
39, may be desirable in switch assembly to be used 

5 in harsh environments, other than those having 
means limiting the travel of the operating key. 

The insert arrangements described above make 
use of L-shaped metal inserts for limiting movement 
of the keys 17 in the operative direction. The inserts 

10 17 are conveniently secured in place within the diap- 
hragm 19 by being vulcanised into the material of the 
diaphragm, but Figure 12 illustrates an alternative 
insert arrangement which, for many applications, will 
be preferable by virtue of simplifying the manufactur- 
es ing processes. Figure 12 illustrates an insert assem- 
bly 51 for use with a single key 17, it being recognised 
that there will be a similar insert assembly 51 
associated with each of the other keys 17. The insert 
assembly 51 is moulded in a substantially rigid synth- 

20 etic resin material, conveniently a glass-reinforced 
polyester resin which has a high heat deflection tem- 
perature. The moulding resin known as p DUPONT 
RYNITE" is a suitable material, and the version of 
°RYNITE a known as B 415HP q has been found to be 

25 particularly effective. Each insert assembly 51 com- 
prises a planar rectangular element 52 formed with 
four parallel and regularly spaced rectangular aper- 
tures 53. Integral with the element 52 and projecting 
downwardly from one face thereof are five substan- 

30 tially identical cylindrical projections 54 there being a 
projection adjacent each comer of the element 52 and 
a centrally disposed projection. 

Relating the assembly 51 to the embodiment 
illustrated in, for example, Figure 1 then four 

35 assemblies 51 are associated with the diaphragm 1 9 
and are utilised in place of the metal inserts 26 and 27. 
The diaphragm 19 is moulded with the four approp- 
riately positioned assemblies 51 in situ in the mould, 
the technique for forming the diaphragm thus being an 

40 insert moulding technique wherein the material form- 
ing the diaphragm flows around the assemblies 51 to 
form a composite diaphragm/insert unit The diap- 
hragm Is thus still continuous so as to be able to per- 
form its sealing function In the switch, and the 

45 assemblies 51 fulfil the function of the inserts 27 In 
limiting movement of their respective key 1 7, and the 
function of the respective insert 26 In transmitting 
operative movement of the respective key to the 
associated electrical contact assembly of the switch. 

50 A version of the element 51 without the apertures 53 
has been utilised, but it is believed that the assembly 
51 Illustrated in Figure 12 currently represents the 
best mode of providing the movement transmitting, 
and movement limiting inserts associated with the 

55 diaphragm 19. 

Figure 13 shows a modification 61 of the insert 
assembly 51 of Figure 12 the assembly 61 being 
intended for use with operating key 17 which are of 
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greater length than the keys 1 7 with which the assem- 
bly 51 is to be associated. The larger assembly 61 is 
thus longer than the assembly 51 but still includes the 
planar element 62 having a plurality of regularly 
spaced apertures 63 therein. The element 62 has six, 5 
rather than five integral cylindrical projections 64 
again there being a projection at each comer of the 
element 62, and in this instance two projections 64 
spaced along the longitudinal centre line over the ele- 
ment 62. The two projections 64 spaced along the 10 
centre line of the assembly 61 are associated with res- 
pective contact arrangements of the switch, the two 
contact arrangements being preferably electrically 
connected in parallel so that during operation of the 
elongate key 1 7 associated with the assembly 61 then 1 s 
the appropriate electrical function will be effected by 
closure of the contacts associated with one or the 
other or both of the projection 64. As with the insert 
assemblies 51 , it is preferred to mould the appropriate 
number of insert assemblies 61 into the diaphragm 20 
19. 

In each of the switch embodiments disclosed 
above it is to be recognised that it may be appropriate, 
In certain applications, to replace the rigid, steel, 
backing plate 12 with a mechanically equivalent, but 25 
cheaper backing plate formed as a rigid synthetic 
resin moulding. A suitable material for moulding a 
rigid backing plate is a polyphenylene sulfide (PPS) 
and the material "RYTON R-7" available from "Phillips 
Petroleum Co" has been found to be particularly suit- 30 
able. 

It will be recognised that switch assemblies as 
described above can be utilized alone or in groups 
other than the group of four illustrated. Moreover such 
assemblies are not restricted to use in AT.Ms. 35 



Claims 

1 A switch assembly comprising a housing (11), 40 
a rigid operating member (17) mounted for movement 
relative to the housing and accessible to an operator, 
electrical contact means (31, 32, 36) operable by 
movement of the operating member (17) from a rest 
position to an operative position relative to the nous- 45 
ing. flexible seal means (19) between the operating 
member (1 7) and the electrical contact means (31 . 32, 

36) and capable of transmitting operative movement 
of the operating member (17) to said contact means 
while preventing passage of moisture and other con- so 
taminants from the region of the operating member to 
the contact means, and, limit means (27) preventing 
movement of the operating member (17) relative to 
the contact means beyond the position at which the 
contact means is operated. 55 

2 A switch assembly as claimed in Claim 1 whe- 
rein the housing includes a rigid base plate (12) and 
a rigid cover plate (1 5) parallel to and spaced from the 



base plate, and said operating member (17) is a rigid 
element movable in an aperture (16) in said cover 
plate (15) from said rest position towards said base 
plate, the assembly further including at least one 
further operating member (17) in the form of a rigid 
element movable in an aperture (16) in said cover 
plate (15) from a rest position copianar with the rest 
position of the first mentioned operating member (17) 
towards said base plate (12), similar electrical contact 
means (31, 32, 36) and limit means (27) associated 
with said further operating member (1 7) and said flexi- 
ble seal means (19) extending also between said 
further operating member (1 7) and its respective con- 
tact means. 

3 An assembly as claimed in Claim 2 wherein said 
seal means (1 9) is a flexible diaphragm trapped at its 
periphery between peripheral regions of said cover 
plate (15) and said base plate (12). 

4 An assembly as claimed in any one of the pre- 
ceding claims wherein said limit means (27) com- 
prises rigid spacer elements disposed between the 
peripheral region of the or each operating member 
(17) and the base plate (12). 

5 An assembly as claimed in Claim 4 wherein said 
rigid spacer elements are bonded to said seal means 
(19). 

6 An assembly as claimed in Claim 5 wherein said 
spacer elements extend through said seal means 
(19). 

7 An assembly as claimed in Claim 4 wherein said 
spacer elements are carried by their respective 
operating member. 

8 An assembly as claimed in any one of the pre- 
ceding claims wherein said contact means (31, 32, 
36) includes a flexible sheet (35) carrying a conduc- 
tive area (36) disposed beneath and presented away 
from the or each operating member (17), an electri- 
cally conductive, resiliency collapsible dome (32) in 
contact with the or each conductive area (36) and a 
respective fixed electrical contact (31) engagabie by 
the or each dome (32) upon collapse thereof, to estab- 
lish electrical connection through the respective dome 
(32) between the respective contact (31) and conduc- 
tive area (36). 

9 An assembly as claimed in any one of the pre- 
ceding claims including electrical heater means (38) 
for heating the operating member region of the switch 
assembly. 

10 An assembly as claimed in Claim 9 wherein 
said heater means is in the form of a flexible sheet dis- 
posed between said seal means (19) and said contact 
means (31, 32, 36). 

11 A switch assembly comprising a housing (11), 
an operating member (17) mounted for movement 
relative to the housing and accessible to an operator, 
electrical contact means (31, 32, 36) operable by 
movement of the operating member (17) from a rest 
position to an operative position relative to the hous- 
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ing, flexible seal means (19) between the operating 
member (1 7) and the electrical contact means (31 , 32, 
36) and capable of transmitting operative movement 
of the operating member to said contact means while 
preventing passage of moisture and other contamin- s 
ants from the region of the operating member to the 
contact means, and, heater means (38) for heating 
the operating member region of the switch assembly. 
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FIG. 13. 
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